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Abstract
In this remark, we shall show three counter examples for the main results to the paper [Guanrong Chen,
Shu Tang Liu, Linearization, stability, and oscillation of the discrete delayed logistic system, IEEE Trans.
Circuits Syst. 50 (2003) 822–826].
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In [1], the authors consider the delay logistic system
xn+1 + axn = μnxn(1 − xn−σ ), (1)
where {μn} is a sequences of real numbers, σ ∈ N0, n ∈ N0 and a is real.
A solution {xn} is said to be eventually positive if {xi} > 0 for all large i, and eventually
negative if {xi} < 0 for all large i. It is said to be oscillatory if it is neither eventually positive nor
eventually negative.
In [1], the authors obtain some results on the stability and the oscillation of (1), the main
results in [1] are the following.
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B. Zhang / J. Math. Anal. Appl. 333 (2007) 1290–1293 1291Theorem 1. [1] Assume that a = 1 and 0 < μn  1. Let {xn} be an eventually positive solution
of (1) and





+ (−μnxn−σ )s−n − 2.
Then
(i) Cn is decreasing in n.
(ii) Cn is eventually positive and Cn  xn.
(iii) Cn satisfies the inequality
Cn+1 − Cn + μnxn−σ  0.
Theorem 3. [1] Assume that one of the following two conditions is satisfied.
(i) There exists a positive constant α0 such that





Then, every positive solution of (1) tends to zero as n → ∞.
Theorem 4. [1] Assume that 0 < μn  1 and that for all large n, there exists a positive ξ such
that
μn  ξ >
σσ
(σ + 1)(σ+1) .
Then every solution of (1) oscillates.
Theorem 5. [1] Assume that a = 0 and 0 < μn  1 for all n 0 in system (1). Then all solutions




μi > 1, (2)
where s  n.
In the following we shall show that Theorems 3–5 are not true.
First, we shall show the problems for Theorem 3.
Let us see the proof of Theorem 3 [1, p. 824], which is based on Theorem 1. From Theorem 1,
Theorem 3 lose conditions a = 1 and 0 < μn  1. On the other hand, (i) implies (ii), so (i) is
unnecessary in Theorem 3. Therefore Theorem 3 should be of the following form.




Then every positive solution of (1) tends to zero as n → ∞.
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In the last section of the proof of Theorem 3 [1, p. 824], “we obtain
0 (λ + ) lim
s→∞μns . (3)
Since  > 0 is arbitrary, we conclude that λ = 0, and the proof is thus completed.”
The reason of this key conclusion is not sufficient since λ > 0 does not contradict to (3).
Hence the proof of Theorem 3 is not complete.
Next, we find that under conditions of Theorem 3∗, Eq. (1) has no eventually positive solu-
tions.
In fact, let {xn} be a positive solution of
xn+1 + xn = μnxn(1 − xn−σ ).
Then 0 < xn < 1. Since 0 < μn  1, so
xn+1 + xn  xn(1 − xn−σ ).
It follows that xn+1  −xnxn−σ < 0, which is a contradiction. Therefore Theorem 3 is mean-
ingless, since the set of eventually positive solutions of (1) is empty under the assumptions of
Theorem 3∗.
Next, let us see Theorem 4. Since the proof of Theorem 4 uses Theorem 1, so a = 1 is another
condition for Theorem 4.
Counter example 1. Consider the equation
xn+1 + xn = xn(1 − xn−σ ), (4)
where a = 1 and μn ≡ 1. Therefore all conditions of Theorem 4 are satisfied. According to
Theorem 4, every solution of (4) oscillates. But, {xn} with xn ≡ −1 is a nonoscillatory solution
of (4).
Therefore, Theorem 4 is wrong.
At the last, we consider Theorem 5. In the proof of the sufficiency of (2), the authors only
consider the positive solutions. But it is possible that (1) has negative solutions. On the other
hand, in the proof of positive solutions (p. 825) the authors have mistakes, also. See the following
counter examples.
Counter example 2. Consider the equation
xn+1 = e
−1
1 − e−n xn(1 − xn), (5)
where a = 0, μn = e−11−e−n ∈ (0,1] for all large n. Since limn→∞ μn = e−1,
∑∞
n=i μi = ∞. Hence
(2) holds. By Theorem 5, every solution of (5) oscillates. In fact, (5) has a positive solution {xn}
with xn = e−n for all large n.
Counter example 3. Consider the equation
xn+1 = n + 3 2 xn(1 − xn−1), (6)(n + 2)
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i=n μi = ∞. Hence (2) holds. By Theorem 5, every solution of (6) oscillates.
In fact, (6) has a nonoscillatory solution {xn} with xn = −(n + 2).
Therefore the sufficiency of (2) in Theorem 5 is not true.
Let us see the necessary part in Theorem 5.
In [1, p. 825], the authors prove that if (2) does not hold, then
xn+1 = μnxn(1 − xn−σ ) (7)
has a solution {xn}, which satisfies
0 xs  1, s  nN. (8)
The authors claim that this is a positive solution without the proof. This conclusion is needed to
prove. In fact, it is possible that {xn} is trivial. For example, {xn} with xn ≡ 0 satisfies (7) and (8).
Therefore the proof of the necessity of (2) in Theorem 5 is not complete.
Equation (1) is a nonlinear equation. In [1], the authors do not consider the possibility of
existence of eventually negative solutions in proofs of Theorems 4 and 5, which leads to wrong
results.
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